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DETAILED ACTION 

Oath/Declaration 
The oath/declaration filed on 6/24/03 is acceptable. 

Election/Restriction 
Application's election without traverse of Group II (Claims 1- 32) drawn to 
process of makinR a semiconductor device is acknowledged for prosecution in the 
subject application . Applicants have the right to file a divisional, continuation or 
continuation-in-part application covering the subject matter of the non-elected claims. 

Information Disclosure Statement 
This office acknowledges of the following items from the Applicant: 
Information Disclosure Statement (IDS) filed on 11/03/2003 and made of record . 
The references cited on the PTOL 1449 form have been considered. 

Specification 

The specification is objected to for the following reason: 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed (see MPEP § 606.01). 
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A new abstract is required that is clearly indicative the invention to which the 
claims are directed. Note that, the claims are directed to a method of making a 
semiconductor device instead of to a semiconductor device. 

The specification has been checked to the extent necessary to determine the 
presence of all possible minor errors. However, the applicant's cooperation is requested 
m correcting any errors of which applicant may become aware in the specification. 

Claim Rejections 

Claim Rejections - 35 USC § 112 

Claim 22 is rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

In claim 22, the language of " the layers " is insufficient antecedent basis for this 
limitation in the claim. Note that, claim 21 provides the antecedent basic for this term. 

The remaining claims (23-25) are dependent from the above rejected claims and 
therefore also considered indefinite. 
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Set of claims 1-5 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent imless ~ 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
appUcation for patent in the United States. 

Claims 1- 3 and 5 are rejected under 35 USC 102 (b) as being anticipated by 

Nitta et al. (6784054 B2). 

Nitta et al. a method of fabricatmg a memory cell, comprising: 

forming a silicide layer 121 on a word line of the memory cell concurrently with 

forming a silicide layer 121 on a contact to a source/drain region 1 1 ls/1 13d of the 

memory cell (fig. 8A-8B). 

Regarding claim 2, wherein forming a silicide layer 121 comprises forming a self- 
aligned silicide layer (fig. 8B). 

Regarding claim 3, wherein forming a silicide layer further comprises forming 
alayer of sifcide selected from the group consisting of chromium silicide, cobalt silicide, 
hafiiium silicide, molybdenum silicide, niobium silicide. tantalum silicide, titanium 
silicide, tungsten silicide (col 2, line 29) , vanadium silicide and zirconium silicide. 
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Regarding claim 5, further comprising forming the silicide layer 121 on the word 
line of the memory cell concurrently with forming a silicide layer 121 on a contact to 
each of a drain region of the memory eel I and a source region of the memory cell (fig. 
8B). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter pertains. PatentabiUty 
shall not be negatived by the manner in which the invention was made. 

Claim 4 is rejected under 35 U.S.C. 103 (a) as being unpatentable over Nitta 
et aL in view of the following remark. 

Nitta et al. discloses the claimed invention as applied to claim 1 except for 
wherein forming a silicide layer further comprises forming alayer of silicide selected 
from the group consisting of titanium silicide and cobalt silicide. 

It would have been obvious to one having ordinary skill in the art at the tune the 
invention was made to form a silicide layer further comprises forming alayer of silicide 
selected from the group consisting of titanium silicide and cobalt silicide, because the 
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identified materials are commonly used to prevent undesirable reactions in the contact 
region and improved the conductivity of the device, since it has been held to be within 
the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use. 



Set of claims 6-10 

Claims 6- 9 are rejected under 35 USC 102 (b) as being anticipated by Nitta 
et aL (6784054 B2). 

Nitta et al. teaches method of fabricating an array of floating-gate memory cells, 
comprising: 

forming a layer 121 of silicide on one or more word lines of the array, each word 
line extending to a plurality of columns of the array: while forming the layer of silicide 
on the one or more word lines, forming a layer of silicide on one or more contacts 1 15b 
to drain regions 1 13d of the memory cells; and while forming the layer of silicide 121 on 
the one or more word lines, forming a layer of silicide on one or more interconnects 1 15a 
to source regions 1 1 Is of the memory cells, wherein each interconnect contacts source 
regions of memory cells of one or more columns of the array (fig. 8A-8B). 
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Regarding claim 7, wherein each interconnect contacts source regions 1 1 Is to 
memory cells of the same number of columns 1 15aas an associated word line. 

Regarding claim 8, wherein forming the layer of silicide on the one or more 
wordlines of the array, forming the layer of silicide on the one or more contacts 
1 15a/l 15b to drain regionsl 13d of the memory cells and forming the layer of silicide on 
the one or more interconnects to source regions of the memory cells further comprises: 
forming a layer of refractory metal on the word lines, contacts to drain regions, 

■ i 

interconnects to source regions and interposing stractures; reacting the refractory metal 
with free silicon in the word lines, contacts to drain regions and interconnects to source 
regions; and removing unreacted refractory metal from the interposing structures (fig, 
8b). 

Regarding claim 9, wherein forming the layer of refractory metal further 
comprises forming a layer of refractory metal selected from the group consisting of 
chromium, cobalt, hafiiium, molybdenum, niobium, tantalum, titanium, tungsten, 
vanadium and zirconium.(col 2, line 29). 

Claim 10 is rejected under 35 U-S.C. 103 (a) as being unpatentable over Nitta 
et aL in view of the following remark. 



Application/Control Number: 10/602,324 Page 8 

Art Unit: 2818 

Nitta et al. discloses the claimed invention as applied to claim 6, except for 
wherein forming a silicide layer further comprises forming alayer of silicide selected 
from the group consisting of titanium silicide and cobalt silicide. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form a silicide layer further comprises forming alayer of silicide 
selected from the group consisting of titanium silicide and cobalt silicide, because the 
identified materials are commonly used to prevent undesirable reactions in the contact 
region and improved the conductivity of the device, since it has been held to be within 
the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use. 

Set of claims 11- 20. 

Claims 11- 20 are rejected under 35 USC 102 (b) as being anticipated by Nitta 
et aL (6784054 B2). 

Natted et al. teaches a method of forming a floating-gate memory cell, comprising: 
forming a word line stack (fig. 3), comprising: forming a tunnel dielectric layer 
101 overlying a semiconductor substrate 100; 

forming a floating-gate layer 102 overlying the tunnel dielectric layer; 
forming an intergate dielectric layer 103 overlying the floating- gate layer; 
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forming a polysilicon control gate layer 105 overlying the intergate dielectric 
layer; and 

forming a sacrificial cap layer 107h overlying the polysilicon control gate layer; 
forming dielectric spacers (fig. 5B) on sidewalk 1 14a of the word line stack; 
forming a drain region 1 13d in the substrate on a first side of the word line stack; 
forming a source region 1 1 Is in the substrate on a second side of the word line 

stack; 

forming a first polysilicon contact to the source region 115; 

removing the cap layer 107h, thereby exposing the polysilicon control gate layer 
105c ; and forming silicide layers concurrently on the polysilicon control gate layer and 
the first polysilicon contact (fig. 8A-8B). 

Regarding claim 12, wherein the drain and source regions are formed after 
forming the word line stack (fig. 4A). 

Regarding claim 13, forming the sacrificial cap 107 layer further comprises 
forming the sacrificial cap layer of a first dielectric material; and forming the dielectric 
spacers 114 further comprises forming the dielectric spacers of a second dielectric 
material different fi^om the first dielectric material (col 8, line 22). 
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Regarding claim 14, wherein forming the first polysilicon contact further 
comprises: forming an insulator layer 1 12 overlying the word line stack, the drain region 
and the soiirce region; removing a first portion of the insulator layer to expose the cap 
layer; removing a second portion of the insulator layer to expose the source region; 
forming a polysilicon layer in contact with the source region (fig. 4a- 4b). 

Regarding claim 15, wherein removing the first portion of the insulator further 
comprises planarizing the insulator layer using the cap layer 107h as a stop layer (fig. 
6c). 

Regarding claim 16, wherein removing the second portion of the insulator 
layerfurther comprises forming a mask overlying the planarized insulator layer to expose 
portions of the insulator layer to be removed and etching the exposed portions of the 
insulator layer to expose the source, region (figs 4 A- 4B). 

Regarding claim 17, further comprising: 

forming a second polysilicon contact to the drain region; and 

forming silicide layers concurrently on the polysilicon control gate layer, the first 

polysilicon contact and the second polysilicon contact (fig. 8B). 
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Regarding claim 18, wherein forming the first polysilicon contact and forming 
the second polysilicon, contact further comprises: 

forming an insulator layer overlying the word line stack, the drain region and the 
source region; 

removing a first portion of the insulator layer to expose the cap layer; 
removing a second portion of the insulator layer as a contact hole to expose the 
drain region; 

removing a thhd portion of the insulator layer as a trench to expose the source 

region; 

forming a polysilicon layer filling the contact hole and the trench, (figs 4A-4B). 

Regarding claim 19, wherein forming the polysilicon layer 1 15 further comprises 
forming a blanket layer of polysilicon and planarizing the blanket layer of polysilicon 
using the cap layer as a stop layer, (fig. 6C) 

Regarding claim 20, forming the sacrificial cap layer fiirther comprises forming 
the sacrificial cap layer of a first dielectric material; and 

forming the dielectric spacers fiirther comprises forming the dielectric spacers of 
asecond dielectric material different fi*om the first dielectric material (figs 5A- 5B). 
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Set of claims 21- 32 

Claims 21, 26- 30are rejected under 35 USC 102 (b) as being anticipated by 
Nitta et al. (6784054 B2). 

Nitta et al. disclose a method of forming an array of floating-gate memory cells, 
comprising: 

forming a first dielectric layer 101 on a silicon substrate 100; 

forming a first polysilicon layer 102 on the first dielectric layer; 

forming a second dielectric layer 105 on the first polysilicon layer 102; forming a 
second polysilicon layer on the second dielectric layer 103; forming a third dielectric 
layer 107 on the second polysilicon layer; 

patteming the first dielectric layer, the first polysilicon layer, the second dielectric 
layer, the second polysilicon layer and the third dielectric layer to define word line 
stacks; (fig. 3A-3B). 

forming source and drain regions between adjacent word line stacks (Fig. 4A-4B); 
forming dielectric spacers on sidewalls of the word line stacks; 

forming an insulator layer 112 between adjacent word line stacks; 

removing a portion of the insulator layer to define contact holes exposing drain 
regions and trenches exposing source regions, wherein each contact hole exposes one 
drain region and wherein each trench exposes a plurality of source regions (Fig. 4A-4B);; 



Application/Control Number: 10/602,324 Page 13 

Art Unit: 2818 

filling the contact holes and trenches with a third polysilieon layer 115; removing 
the third dielectric layer, thereby exposing the second polysilieon layer 105 (fig. 7c); 

forming a silicide layer 121 on the second polysilieon layer; and forming a silicide 
layer 121 on the third polysilieon layer (Fig. 8B). 

Regarding claims 22- 25, see 1 12 rejection above. 

Regarding claim 26, wherein forming the silicide layer 121 on the second 
polysilieon layer occurs concurrently with forming the silicide layer on the third 
polysilieon layer. 

Regarding claim 27, wherein forming the silicide layer 121 on the second 
polysilieon layer and forming the silicide layer on the third polysilieon layer further 
comprise forming a self-aligned silicide layer on the second and third polysilieon layers 
(fig. 8B). 

Regarding claim 28, wherein forming the self aligned silicide layer on the second 
arid third polysilieon layers further comprises forming a self-aligned silicide layerusing a 
refractory metal selected from the group consisting of chromium, cobalt, hafiiium, 
molybdenum, niobium, tantalum, titanium, tungsten (col 2, line29) , vanadiimi and 
zirconium. 
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Regarding claim 29, wherein forming the self-aligned silicide layer on the second 
and third polysilicon layers further comprises forming a self-aligned silicide layer using a 
refractory metal selected from the group consisting of cobalt and titanium. 

Regarding claim 30, wherein removing a portion-of the insulator layer 1 12 to 
define trenches exposing source regions Ills further comprises exposing source regions 
along an entire length of a word line stack (fig. 4A) . 

Claims 31-32 arerejected under 35 U.S.C- 103 (a) as being unpatentable over 
Nitta et aL in view of the following remark 

Nittaetal. discloses the claimed invention as applied to claim 21, except for 
steps forming a bit line coupled to dram regions of a column of memory cells, wherein 
the bit line is individually coupled to each drain region of the column of memory cells; 
forming at least one contact to a word line stack of a row of memory cells; and forming at 
least one contact to source regions of the row of memory cells (as cited in claim 3 1), 
forming only one contact to the word line stack of the row of memory cells; and forming 
only one contact to the source regions of the row of memory cells (as cited in claims 32). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to connect the above-device to surrounding region by performing the 
identified steps, since it has been held to be within the general skill of a worker in the art 
to select a connecting on the basis of its suitability for the intended use. 
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When responding to the office action, Applicants' are advice to provide the 
examiner with the line numbers and page numbers in the application and/or references 
cited to assist the examiner to locate the appropriate paragraphs. 

A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to become abandoned (see M.P.E.P 710.02(b)). 

Conclusion 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Dung A. Le whose telephone number is (571) 272-1784. The 
examiner can normally be reached on Monday-Tuesday and Thursday 6:00am- 4:00 pm. 

If attempts to reach the examiner by telephone are imsuccessful, the examiner's 
supervisor, David Nehns can be reached on (571) 272-1787. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9306 for regular 
communications and (703) 872-9306 for After Final communications. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
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have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



DUNGA. LE J, 
Primary Examiner 
Art Unit 2818 



